The SimSmoke model was employed to project future population growth through fertility and deaths, and smoking rates through smoking initiation, cessation, and relapse. The model begins in a baseline year with the population divided into current, never, and former smokers by age and gender. The populations on the different SimSmoke Markov-states vary between periods, modulated through the transition. Smoking rates for a given year are calculated based on the total population of a given age and gender status for the population for China. We model male and female populations separately, focusing on a gender-differential analysis. A summary of
less than daily basis). Since smokers and ever-smokers were reported in 5-year breakdowns starting at age 15, SimSmoke uses the midpoint ages for each category and interpolates between those numbers. For ages below 17 years, US smoking prevalence was used and for those above age 70 years, the same value to all smokers was assigned. For former smoker prevalence, the difference between the ever smoker and current smoker rate were used. In the 1996 survey, ever-smokers were asked if they quit. Those who quit were further asked if they quit for less than 6 months, 6 months to one year, one year to 2 years and 2 years and above.
This data was used to apportion the ex-smokers into the < 1 year, 1-2 year and 2 years and above ex-smoker groups. Due to lack of data for the ex-smoker groups of 2+ years, for
SimSmoke we used the US percentages (for 3-5 year, 6-10 year, 11-15 year and 15 year and above) to apportion the 2+ year ex-smokers.
Due to empirical challenges in measuring initiation and cessation among younger smokers and to insure stability of the model, initiation rates at each age are measured as the difference between the smoking rate at that age year and the rate at the previous age year, usually determined by year at which smoking rates begin to level off. Based on an examination of prevalence data for 1996 and ensuing years, and 1996 data in the 1997 report 2 showing stated ages of initiation, prevalence rates were found to be increasing until that age. Initiation in the model occurs until age 30 years for males and age 35 years for females.
Quit rates and relapse rates are distinguished by age and gender. One-year cessation rates are measured as the number of ex-smokers who quit in the last year divided by the number of those smoking one year ago (current smokers plus those who quit in the last year.
We based cessation rates on published data in the 1997 Report on China's Smoking rates. We were able to determine the rate of cessation in terms of those who had quit in the last year as a percentage of smokers who smoked one year ago. Based on an examination of 1996 datasmokers who quit in the last year, male cessation rates were set equal to 2% for those 30-65, and 3% for those ages 65 and above and female cessation rates were set to 2%. Cessation is tracked from age 30 years for males and age 35 years for females.
Relapse rates are distinguished by age, gender and years quit. They are based on US rates, but the limited information provided regarding rates in China indicated that similar relapse rates applied. First year relapse rates were adjusted based on model calibration.
The assumptions regarding initiation, cessation and relapse rates are:
 Quitting behavior only depends on current cessation rates and not past cessation behaviors (Markov assumption)
 Cessation rates are assumed constant over time, except due to changes in policy.
 Initiation only depends on current initiation rates and not past initiation (or cessation)
behaviors (Markov assumption)
 Initiation is assumed constant over time, except due to changes in policy.
 Relapse rates depend only on current rates (Markov assumption)
 Relapse rates are unaffected by policies
Relative Risks
Smoking-attributable deaths are estimated for each age and smoking group by multiplying the number of smokers in that group by the difference between the death rate of that smoking group and the death rate of never smokers. To estimate the age and smoking group specific death rate DR a,s , we used the age and gender specific prevalence (Prev), relative risks (RR a,s ) and death rates (DR a ). The death rate of an age group can be expressed as: 
Policy Model
SimSmoke includes a separate policy model for each of the major policy groups in the MPOWER report and uses MPOWER classifications. 2008 was employed in agriculture compared to less than 1% in the US. 9 In order to reflect the higher percent in China that work in agriculture of those who are in the workforce, the US effect size for smoke-free air laws was used, scaled by 40%.
Prices and Taxation

Advertising:
The policy was set at half-way between a partial advertising ban and a complete advertising ban (reflecting that billboard and point of sale advertising are allowed), with moderate enforcement.
Media campaigns: The model incorporated a low level campaign, based on limited announcements and programs.
Health warnings on tobacco packages: Weak warnings were assumed for all years. 
Treatment of tobacco dependence:
Policy effects on smoking prevalence
The relationship between policies and smoking rates is based on evidence from literature:
theories from economics, sociology, psychology, epidemiology and other disciplines: advice by a multidisciplinary expert panel: and validation of the model in many countries and states. The effect sizes may vary by age and gender and depend on the policies already in effect. Policyeffect sizes are presented in terms of percentage reductions.
We make the following assumptions regarding policy effect sizes:
 The effects are modeled as a permanent additive effect on smoking prevalence in the first year that the policy is implemented, i.e., Smokers t,a * (1+PR i,t,a ) for policy i at time period t and which may vary by age a.
 After the first year, policies affect initiation and cessation rates. If the policy affects initiation, the effects of the policy are sustained through lower initiation rates.
Throughout the years in which the policy i is in effect, the percentage reduction lowers the initiation rate by (1+PR i,a ) . The effects of a policy i may also be augmented over the same time period through increases in the first year cessation rate by (1-PR i,a ).
 The proportion of individuals who relapse increases in direct proportion with any added cessation, implying that the rates of relapse are unaffected by policy changes.
 The effect sizes are constant in percentage terms relative to smoking rate (1+PR), PR = percent reduction  The initial impact is on cessation through prevalence (1+PR). Maintained through initiation rates (1+PR) and increased through cessation rates (1-PR)  Effect sizes depend on the way in which policy is implemented: level, degree of enforcement, publicity, and other factors.
 When more than one policy is in effect, there may be synergies built into the model as described below. Otherwise, it is generally assumed that there are constant proportional reductions, i.e., (1+PR i )*(1+PR j ) for policies i and j. This formulation implies that the relative effect of a policy is independent of other policies in effect, but the absolute reduction is smaller when another policy is in effect (due to the reduction in the smoking rate from the other policy)
Policies potential-effect sizes are summarized in main manuscript Table 2 . The price elasticities of demand are set at -0·40 for individuals younger than age 18, -0·3 for ages 18 to 24, and -0·15
for ages 25 to 34, -0·1 for ages 35 to 64 and -0·15 for age 65 and above. While based on studies for China, these elasticities were low relative to that used for other low income nations, reflecting the role of income in making cigarettes more affordable, thereby offsetting some of the increase in price.
Except for the effects of cigarette prices and advertising bans, the model relies on policy studies' effects from high-income countries (HICs), due to the lack of studies for low-and middle-income countries (LMICs). However, the model takes into account two types of factors that may affect the impact of policies in LMICs relative to HICs. First is the degree of urbanization, which impacts the ability to reach and influence the population. A less urbanized area has less reach. A second potentially offsetting factor is a greater ability to influence the population through policies that increase their level of awareness. In countries with lower levels of income and general health awareness, a lower base level of the knowledge of the dangers of smoking and of anti-smoking attitudes is expected. The level of awareness may, however, be high in some
LMICs, due to the existence of previous tobacco control policies, such as media campaigns and health warnings, but the incremental effect of additional policies in the model will also be of less magnitude in those nations, because SimSmoke takes into account the reductions in smoking rates from prior policies.
Model Outcomes
Smoking prevalence
The SimSmoke primary outcome over time is the smoking prevalence by age and gender.
Smoking rates change over time in response to changes in tobacco control policies. The effect of implementing MPOWER policies in 2013 for China is gauged relative to the status quo scenario, where tobacco control policies are maintained at their 2012 levels. Results for smoking prevalence are then calculated both in absolute and relative terms to the smoking prevalence from the status quo. SimSmoke consider tobacco control policies impact in isolation and through a comprehensive strategy simultaneously implementing all policies.
Smoking attributable deaths (SADs) and life years lost
A secondary outcome was all-cause mortality. Death rates by age, gender and smoking status were calculated from death rates, smoking rates, and relative risks. The number of current and former-smokers at each age was multiplied by their respective excess risk and summed to obtain total SADs. For former smokers, we allow relative risks to decline at the rate observed in US studies. 10 The number of deaths averted was calculated as the difference between the number of SADs under the status quo and the number of SADs with policies implemented.
At each age, life years lost was calculated as the difference between life expectancy at that age and the age at which the smoking-attributable death occurred. The number of life years gained was calculated as the difference between the number of life years lost under the status quo and the number of life years lost with policies implemented.
Model Validation
The WHO Global InfoBase was searched for studies reporting active smoking and ever smoking prevalence and reporting sex and age-specific data, inclusive of at least ages 15-74 years (Appendix Table 1 ). 11 For trend analysis and validation, all prevalence data were directly included persons who had ever smoked for at least 6 months; current smokers were smoking tobacco products at the time of the survey while former smokers were not. Pre-weighting method and age standardization to the 1990 Chinese population was used for overall smoking rates estimations. 13 Smokers and ever-smokers were reported in 5-year breakdowns starting at age 15. SimSmoke use the midpoint ages for each category and interpolated between those numbers. For below 17, we used the US smoking rates and for those above age 70, we assigned the same value to all smokers. adults to take the survey. Six regions-(North, Northeast, East, Central, and South, Southwest, and Northwest) and the urban/rural-criteria were adopted to stratify at the primary sampling unit (PSU) level. At the first stage of sampling, 100 PSU-counties for the rural area and districts for the urban area-were proportionally allocated to each of the 12 resulting strata using probability proportional-to-size (PPS) sampling method. At the second stage, using the same method, two urban neighborhood communities or rural villages were selected from the selected PSU. The selected neighborhood or villages were partitioned into segments of around 1000
households, selecting randomly only one segment among them. 75 households were further randomized from each selected segment. Finally, one eligible household member older than 15 from each households was randomly chosen for interviewing. Data collection was conducted in 28 of 32 provinces in China. China CDC staff trained all the survey interviewers and supervisors.
The survey was conducted through face-to-face interviews. The household response rate was 97·5% (96·0% urban and 98·8% rural). The individual response rate was 98·5% (98·3% urban and 98·6% rural). In all, 13,354 participants completed the survey and data on demographic information, smoking status, knowledge of tobacco hazards, economics, and media exposure to advertisements or other tobacco control measures were collected for each individual.
14 Respondents who respond affirmatively (Daily or less than daily) to the question "Have you smoked?" were classified as ever-smokers. Those respondents to the question "Do you currently smoke any tobacco product?" on daily or less than daily basis were classified as current smokers in our analysis. Point estimations as well as the confidence intervals were calculated by age and gender. Age was handled through 5-yrs age intervals and both the all-ages and the young/older differential comparison were possible. A base weight or design weight, calculated from all steps of random selection in the sample design was included in the GATS weighting process. We used age-standardization to a 2000 Census Chinese Population smoking rates in these analyses. 
